An experiment was carried out to study the relationship between calcium and phosphorus retention and bone density of the third and fourth metacarpal bones in the young calf over a wide range of Ca and P retention. Bone density was evaluated by spectrophotometry of radiographs. At the lateral cortex, bone density was found to be positively correlated to calcium retention (P < 0.05), phosphorus retention (P < 0.01) and calcium concentration in blood plasma (P < 0.05) ; at the medial cortex or dorsal longitudinal sulcus, it was correlated to calcium and phosphorus retention to a lesser extent. Radiographic spectrophotometry of the third and fourth metacarpal bones thus seems to be a prospective useful and non destructive method for evaluating bone mineralization in young calves.
I. Introduction
There is a great discrepancy between definitions of Ca and P requirements in the young calf : recommendations vary from 4.5 g Ca and 3.2 g P/day (NRC, 1971) to 9.0 g Ca and 6.0 g P/day (NRC, 1978) , for calves weighing 50 kg and gaining 400 g/d. Weaned calves have been shown to gain equally on diets containing 16.2 g Ca and 11.7 g P or 8.2 g Ca and 5.6 g P, the main difference being bone mineral composition : high Ca and P diets induced higher concentrations of Ca and P, expressed by higher ash content, especially in the long bones (GuECUErr & MA THIEU , 1965) . Non destructive methods to assess bone density can be of great help in long-term experiments to define the optimal rate of bone calcification. Direct photon absorption of the radius and ulna in dogs, yielded mineral densities correlated to Ca and P concentrations in their diets (W ENTWORTH et al., 1971 ).
An in vivo ultrasonic method was used to monitor alterations in midshaft metacarpal density of Angus cows and heifers fed low or high Ca diets (BooMaN et al., 1983) . The calcification of long bones in piglets was determined by measuring the width of the radius and ulna diaphysis in radiographs, using a Vernier microscope (B LA IR & B ENZ iE, 1964) .
The distal metacarpal epiphysis is one of the most active bones in the young growing calf. As expected, lack of Ca will manifest itself in this area, in reduced bone density due to non-mineralized osteoids and widening of the radiolucent epiphyseal plate. Thinning of the cortex may also be noted.
Radiographic density of the equine third metacarpal as estimated by photometry was related to the ash concentration in this bone (M EAKIM et al., 1981) . ).
Since it is known that various Ca and P sources different Ca : P ratios (Ro y , 1980) and interferences with organic nutrients (RAVEN, 1967 ; LANDAU, 1982) may affect Ca and P availability, it is proposed that Ca and P retention be the basis for establishing adequacy of a standardized method to assess bone mineralization in the calf. In the present work the relationships among metacarpal radiographic photometric density, Ca and P retention, and Ca and P concentration in blood plasma were studied. The data were subjected to analysis of variance and linear correlations were determined (STEEL & T ORIE , 1960) . In addition, regression equations were submitted to best-fit analysis (N IE et al., 1975) .
III. Results and discussion
A typical radiograph and photometric image is shown in fig. 1 fig. 2, 3 and 4. The correlations between Ca and P retention and bone density at peaks A and C were found to be statisticaly significant ( fig. 2 and 3 ). This is in accord with the results of R 41 Ai<iNi C l al. (1981) , who found that bone density at lateral cortex was best related to ash content in the equine third metacarpal, as determined by ashing.
A significant relationship was found between total Ca in blood plasma and bone density at each of the three peaks (fig. 4) ; CaPl was not correlated to Ca or P retention and total inorganic P in blood plasma was not correlated to any of the other parameters ; moreover, it seems that when calcemia exceeds 9 mg/100 ml, no dependence can be found between bone density and plasma Ca concentration ( fig. 4) (Gu!cuErr & M ATIIIEU , 1965 
